INTRODUCTION {#sec1-1}
============

Coronary heart disease (CHD) is the leading cause of global mortality, which is also responsible for 33% of deaths in people under 65, and 28% of all deaths.\[[@ref1][@ref2][@ref3]\] Although previous studies have mostly focused on the role of biological factors in this disease, recent studies suggest a new holistic paradigm\[[@ref4]\] (biological, psychological, social and spiritual) in clinical care for patients with coronary heart disease. This has led to greater attention being directed to the role of psychological factors in the etiology, progression, continuity, and consequences of this disease.\[[@ref5][@ref6][@ref7]\]

Anxiety, depression, and stress are among the most important psychological risk factors for coronary heart disease.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] According to epidemiological and research evidence, these risk factors, even after controlling biological risk factors such as cholesterol levels and blood pressure, are the predictors of morbidity, decreased quality of life, and even death in CHD patients.\[[@ref12][@ref15]\] Pessimism is also a negative risk factor for CHD; and there is a negative relationship between CHD risk, decreased quality of life, pessimism and negative mood.\[[@ref16][@ref17]\] Alexithymia, or inability to express emotions, is another risk factor for CHD. Alexithymic people are usually unable to identify, understand, and describe their emotions.\[[@ref18][@ref19]\] The relationship between alexithymia, depression, and anxiety has also been the subject of several studies.\[[@ref20]\]

As a defense shield and in parallel with CHD risk factors, protective factors in the field of positive psychology can prevent or moderate the impacts of risk factors on patients' quality of life through increasing abilities and positive experiences.\[[@ref21]\] In this regard, strategies to cope with stress could be mentioned as some examples. The patients who stay active after a heart disease and use problem-focused strategies to deal with problems will get better results on health promotion and improvement of the quality of their life in the long term. Although emotion-focused strategies might be helpful in coping with disease as the effects are short term, they will cause stress, discomfort, and finally anxiety that are long term.\[[@ref22]\] As a kind of positive attributional style, optimism is also a dimension of life orientation leading to positive expectations of self, others, and future, which is related to the improvement of the quality of life and reduction of cardiovascular disease symptoms.\[[@ref23][@ref24]\] Moreover, there is a relationship between positive and optimistic emotions and reduction in abnormal physiological biomarkers such as reduced activity of autonomic nervous system and reduced inflammation.\[[@ref25]\] Self-efficacy is an important protective factor for cardiovascular diseases. It can, on the one hand, enhance people\'s ability to control and manage their own behaviors,\[[@ref26][@ref27][@ref28]\] and on the other hand, prevent the impacts of risk factors such as anxiety, depression, and stress, leading to useful changes and improvements in patients' lifestyle. In patients with heart disease, studies on self-efficacy are mostly focused on the successful role of cardiac rehabilitation\[[@ref29][@ref30]\] in enhancing people\'s ability to manage stress, do physical activities, and finally improve self-efficacy.\[[@ref31]\] As an important aspect of humanistic action related to reliability and health and improvement of the quality of life resulting in less disease and longer lifespan, much attention has been paid to spirituality in recent years.\[[@ref32][@ref33]\] The study on the relationship between spirituality and CHD showed that higher and lower levels of spirituality were accompanied by less and more progressions of CHD within 4 years, respectively.\[[@ref34]\]

Quality of life is also considered as one of the main objectives in the prevention and treatment of cardiovascular diseases. It is highly important in terms of both the results obtained from the evaluation of medical tests, reviewing and recognizing medical decisions for each individual.\[[@ref35]\] Poor quality of life is accompanied by worse disease severity, lower survival rate, increased number of hospitalizations, and decreased activity and function among patients with heart diseases.\[[@ref36][@ref37]\] Therefore, quality of life has been considered as an important indicator of health resulting in therapeutic interventions in all these studies. By proposing a biological, psychological, and behavioral model, Wulsin (2012) showed that psychological factors such as depression, anxiety, chronic and acute stress, poverty, hostility, occupational restrictions, and anger could lead to the emergence of behavioral factors such as cigarette smoking, physical inactivity, obesity, lack of social support, and decreased quality of life, which altogether provide the context for CHD.\[[@ref38]\] Given that few studies have been conducted in Iran on providing a comprehensive psychological model for risk and protective factors for CHD and its application on the treatment protocol for CHD patients, conducting a study by providing a comprehensive psychological model for primary prevention of CHD for the general public, and secondary prevention of CHD for patients with heart diseases seemed necessary.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a cross-sectional and correlational study (2013) and has provided a structural model of psychological risk protective factors of coronary heart disease as a psycho-cardiology structural model. The study sample included 398 patients of coronary heart disease in the university referral Hospital, as well as other city health care centers in Isfahan city. The samples were selected randomly. The Satorra-Saris method was used for further accuracy and reliability in the estimation of sample size of the estimated main parameters.\[[@ref39]\] CHD patients with medical records fitting the study criteria (including minimum literacy level, age group 30-70, and history of heart disease from 6 months up to 5 years) were selected. Then the selected patients were invited to participate in the study by phone. Moreover, a free blood test was considered for the patients to motivate them and compensate for their cooperation. Some of the patients declared their readiness to participate in the study. Some of the patients were then invited to Isfahan Cardiovascular Research Institute to complete the questionnaire every day for 3 months. Before completing the questionnaires, the patients were told about the necessary points to complete them. They were also assured that the results would not be published individually by their names. The questionnaires were given to the subjects in booklet form and if they had any question or if the questions were ambiguous, the tester was responsible for it. The questions were read and necessary explanations were provided for those who had trouble reading and understanding the questions. After the questionnaires were completed, they were completely checked for unanswered questions. If there were any unanswered questions, the questionnaire was given to the patients to be completed. The patients were not allowed to take the questionnaires home, and the questionnaire was time limited. The inclusion criteria were as follows:

A confirmation by a cardiologist and an angiography test that patients were with coronary disease.Minimum literacy level.Age group 30-70History of heart disease from 6 months up to 5 years.

The exclusion criteria were as follows:

Non-compliance with the inclusion criteria.Lack of understanding the study questions.Unwillingness to continue answering the questions.Flawed or incomplete questionnaire.

Based on this, the patients were asked to complete nine questionnaires. These questionnaires included: Depression, anxiety and stress variables (DASS-21), strategies of coping (CISS-21), alexithymia (TAS-20), life orientation (LOT-10), general self-efficacy (GSE-10), perceived stress (PSS-14), social support (MSPSS-12), quality of life (WHOQOL-26) and spiritual intelligence (SQ-23). The research questionnaires were as follows:

Depression, anxiety and stress scale (DASS-21):\[[@ref40]\] The scale is a set of with three sub-scales of self-reporting for the evaluation of negative emotional states of depression, anxiety and stress. The important application of this scale is measuring the intensity of the symptoms of major depression, anxiety and stress. The reliability coefficient of the test was equal to 89 percent by using the Cronbach\'s alpha coefficient.Short form questionnaire of coping with stressful situations (CISS-21):\[[@ref41]\] This scale was made by Calsbeek and colleagues based on the original questionnaire of coping with stressful situations. This scale is for evaluating the main three coping styles. 1- Task oriented coping, to control the emotions and planning for step-by-step problem solving (7 items), 2- Emotion oriented coping, that is, instead of focusing on the problem, it is focused on its excitements or in other words, reducing the negative emotions instead of solving the problem (7 items) and 3- Avoidance oriented coping style, in that the person avoids ways of dealing with the problem (7 items). Responses adjusted in a Likert type five degrees scale (neve*r* = 1 to very often = 5). Reliability of this scale in the present study was 72 percent in terms of Cronbach\'s alpha coefficient.Life orientation questionnaire (LOT-10):\[[@ref42]\] This test is a 10-item questionnaire. The items of 2, 5, 6 and 8 are misleading without belonging any scores to them. The reliability coefficient of the test by using Cronbach\'s alpha was 74 percent in the present study.Perceived stress scale (PSS-14): This questionnaire\[[@ref43]\] was provided by Cohen *et al*., in 1983 in order to measure the perceived general stress during the past one month. The questionnaire measures the thoughts and feelings about stressful life events, controlling, overcome and coping with stress and stressful experience.Toronto alexithymia questionnaire (TAS-20): This questionnaire was developed by Bagby *et al*., (1994)\[[@ref44]\] and the questionnaire is a survey with 20 questions. It is divided into three dimensions, difficulty in diagnosis and identifying the feelings (7 questions), difficulty in describing the feelings (5 questions) and focus on external experiences (8 questions). The reliability of this test was equal to 74 percent by using Cronbach\'s alpha coefficient in the present study.General self-efficacy scale (GSE-10): This scale was built by Schwartzer and Jerusalem (1995)\[[@ref45]\] in order to assess general and social self-efficacy. This questionnaire has 10 items for evaluating general self-efficacy. The reliability of the test was 82 percent by using Cronbach\'s alpha coefficient in the present study.Multidimensional scale of perceived social support (MSPSS): It is a tool with 12 phrases to assess the perceived social support from three sources of family, friends and the significant people in their lives. It is designed by ZIMET *et al*., (1988).\[[@ref46]\] The reliability of the test was 87 percent by using Cronbach\'s alpha coefficient in the present study.WHOQOL-BREF questionnaire:\[[@ref47]\] This questionnaire has 26 questions in four domains of physical health, mental health, social relations and environment health (each of the domains has 3, 6, 7 and 8 questions, respectively). The reliability coefficient of the test by using Cronbach\'s alpha in the present study was 90%.Spiritual intelligence questionnaire (SQ-23): The questionnaire was developed by Yousefy and Khayyam Nekouei\[[@ref48]\] (2013) consisting of two subscales:Relationship to selfRelationship to others. The reliability coefficient of the test by using Cronbach\'s alpha in the present study was 83 percent, which is indicative of high reliability of this test.

Psycho-cardiology structural model {#sec2-1}
----------------------------------

Psycho-cardiology structural model with the variables of (LOT, CISS, TAS, DASS, SQ, PSS, GSE, WHOQOL-Bref, and MSPSS) was plotted by using Asset Management Operating System (AMOS~21~) SPSS, an IBM Company: Chicago, U.S. Software and the method of maximum likelihood (ML). The assumptions of maximum likelihood method were evaluated with the multivariate normality and adequate sample size for psycho-cardiology structural model. It is presented in [Figure 1](#F1){ref-type="fig"}. In order to achieve the best fit, necessary modifications were applied in the model.

![A Psycho-cardiology structural model](JRMS-19-90-g001){#F1}

Statistical analysis {#sec2-2}
--------------------

After implementing the questionnaires, the data were entered into SPSS~21~. Then after the data were completely edited, initial calculations (descriptive statistics) were performed using SPSS~21~. The structural model of psychocardiology was designed based on a holistic medicine approach (biological, psychological, social and spiritual) and then drawn in AMOS~21~. Necessary modifications were made on the model to achieve the best fitting. To evaluate the model fit indices, framework and detailed aspects of the model were examined. Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} present the framework and details of the model, respectively. In reviewing the framework, the most important fit indices are absolute, comparative, and parsimony indices. The relative chi square (CMIN/DF\<5), the Comparative Fit Index (CFI\>0.90), the Parsimony Comparative Fit Index (PCFI\>0.50), and the Root Mean Square Error of Approximation (RMSEA\<0.08) indicate that the framework of the model is confirmed. In reviewing the details, significance of the relationships is estimated based on the level of significance.\[[@ref49]\] As seen in [Table 2](#T2){ref-type="table"}, given that P-value is lower than 0.001 (*P* \< 0.001) and less than 0.05, all relationships are significant.

###### 

Overall fit indices for the original and the modified models

![](JRMS-19-90-g002)

###### 

Total effects Standard and Non-standard

![](JRMS-19-90-g003)

RESULTS {#sec1-3}
=======

The present study was carried out based on a holistic approach (biological, psychological, social and spiritual). The study samples included 398 CHD patients in Isfahan Cardiovascular Research Institute. [Table 3](#T3){ref-type="table"} shows the sample descriptive indices such as frequency, and valid percent and the socio-demographic characteristics based on age, gender, marital status and education. [Table 3](#T3){ref-type="table"} shows that from 'among the 5 age groups', the 50-60 age group had the highest frequency (160 individuals), which was 40.2% of the whole sample (398 individuals). From 'among male and female groups', males had the highest frequency (231 individuals) in the gender group (58%). From 'among the 4 groups of married, single, divorced, and widowed', the married had the highest frequency (355 individuals) in the marital status groups (89.2%). From 'among the 4 education groups', the secondary education group (134 individuals) had the highest frequency (33.8%).

###### 

Patients' socio-demographic characteristics (n = 398)

![](JRMS-19-90-g004)

The descriptive indicators of the main variables of the study, the mean and standard deviation have been reported in [Table 4](#T4){ref-type="table"}.

###### 

Mean and standard deviation of the study main variables

![](JRMS-19-90-g005)

To investigate the significance or insignificance of the structural relationships, Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} show the framework and details of the model, respectively. The summary of the results for the two original and modified models are shown in [Table 2](#T2){ref-type="table"}. The table reports some of the most important overall fit indices so that the model could be assessed by different values.

It was reported in this table about some of the most important indicators of overall fitness to assess its different amounts of the model. The summary of the results for the two original and modified models are shown in [Table 2](#T2){ref-type="table"}. The table reports some of the most important overall fit indices so that the model could be assessed by different values.

As it was shown in [Table 1](#T1){ref-type="table"}, due to the relative chi square of the final modified model equal to 3.25, which is less than 5, Comparative Fit Index (CFI) as 0.93 and greater than 9.0, Parsimony Comparative Fit Index (PCFI) of 0.68 and greater than 0.50, the Root Mean Square Error of Approximation than 0.08 (RMSEA = 0.07), thus the model of psychological risk and protective factors for Coronary heart diseases had a good fit. The results of standard and non-standard estimated factor loadings for the psycho-cardiology model, which was reported in [Table 2](#T2){ref-type="table"}.

The partial fit indices \[critical ratio (CR) and level of significance (P)\] showed that all the factor loadings were significant. In [Table 2](#T2){ref-type="table"}, variables of perceived stress, depression and anxiety with the values of 0.84, 0.80 and 0.74, respectively had the highest factor loadings on risk factors. The lowest factor loading was related to pessimistic life orientation with the value of 0.26. In addition, among the protective factors of coronary heart disease, spiritual intelligence with a factor loading of 0.58 had the maximum value and the lowest factor loading was related to problem-focused coping with the value of 0.30. By referring to [Table 2](#T2){ref-type="table"}, the details of the model are also approved. The results obtained from the details of the model also showed that psychological risk and protective factors affect CHD patients' quality of life with factor loadings of −0.60 and 0.35, respectively. As a result, protective factors (0.35) could improve CHD patients' quality of life, and risk factors (0.60) could decrease their quality of life. Therefore, given that the details (significance of the relationships) and framework (fit indices within the acceptable range) of the model have been confirmed, the psychocardiology model of the study is good fitting model.

Tables [5](#T5){ref-type="table"} and [6](#T6){ref-type="table"} show the standardized direct and indirect effects of the variables.

###### 

Standardized Direct Effects

![](JRMS-19-90-g006)

###### 

Standardized Indirect Effects

![](JRMS-19-90-g007)

[Table 5](#T5){ref-type="table"} shows the direct standard effects of the variables. As seen in [Table 5](#T5){ref-type="table"}, the direct minimum factor loading on risk factors is 0.26, which is related to pessimistic life orientation, and the direct highest factor loading is 0.84, which is related to stress. Moreover, the minimum factor loading on protective factors is 0.30, which is associated with problem-focused coping and the maximum factor loading is 0.58, which is related to spiritual intelligence.

[Table 6](#T6){ref-type="table"} shows the indirect standard effects of the variables. As seen in [Table 6](#T6){ref-type="table"}, the indirect minimum factor loading on risk factors is −0.24, which is related to problem-focused coping, and the indirect highest factor loading is −0.46, which is related to spiritual intelligence. Most of the indirect effects on protective factors is also zero except the indirect effects of various dimensions of quality of life, including physical, psychological, social and environmental dimensions, which are 0.25, 0.31, 0.22, 0.22, respectively.

DISCUSSION {#sec1-4}
==========

The results of this study, after a thorough analysis of the obtained data from 398 patients (2013) with coronary heart diseases demonstrated that the hypothetical psycho-cardiology model was a good fit. The results of this model suggested that psychological risk factors and protective with a load factor of −0.60 and 0.35 had a very important role on the quality of life of the patients with coronary heart disease. Quality of life, from long time ago, in clinical trials has been raised as the result and outcome of the treatment interventions. Thus, the quality of life is an important indicator in evaluating the health of patients.\[[@ref50][@ref51]\] Keeping up the quality of life has an important role on the fast recovery of the patients to normal life, reducing the complications and preventing the recurrences of heart diseases. Therefore, it is necessary to pay more attention to risk factors and protective factors for quality of life in CHD patients. Citing numerous studies, risk factors and protection play a very important role in chronic diseases and especially the heart disease.\[[@ref7]\] In this regard, the present study by providing a psycho-cardiology structural model it has investigated the risk factors and protective factors of coronary artery disease. As it might be expected, in the clustering of risk factors and consistent with previous research, it was revealed the role of anxiety, depression and perceived stress with factor loadings of 0.74, 0.80 and 0.84, respectively had played important role on risk factors. These results were consistent with those studies, which pose anxiety, depression and stress as the three most important risk factors for coronary artery disease that can reduce the quality of life of the patients.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15]\] Other findings showed that pessimistic orientation had factor load of 0.26 on the risk factors. This finding was consistent with the findings of Murphy study (2000),\[[@ref52]\] which reported the risk of coronary artery disease in the pessimists as nine times. Alexithymia has also been discussed as a relatively strong risk factor with the factor loading of 0.60 on risk factors. Several other studies have mentioned about alexithymia as a risk factor for psychosomatic diseases. In recent years, the relationship between alexithymia with anxiety and depression has been shown in many studies.\[[@ref53][@ref54]\] Alexithymia is an emotional-cognitive characteristic trait. People with alexithymia in facing with a stressful and traumatic event have limited ability to cope with stressful situations, non-compliance with conditions and disability to express emotions lead to experiencing negative emotions such as depression and anxiety, which will consequently result in decreased quality of life among patients.

Among other risk factors for coronary artery disease are emotion-focused strategies in facing with stress. In this regard, the results of the present study have demonstrated the relationship of emotion-focused coping in the reduction of quality of life of coronary heart disease patients. The factor loading of this variable on the risk factors was 0.62. These results were consistent with the previous studies.\[[@ref55]\] Much research has shown the role of social support on the etiology and prognosis of coronary artery disease. Barth *et al*., research (2010)\[[@ref9]\] emphasized that not just the lack of social support played a role in the etiology and prognosis of coronary artery disease, but also low social support, even in healthy people, affecting the incidence of myocardial infarction and in general, on all types of deaths. Social support and lack of social support as important variables have been discussed in the role of protective factor and risk factor in coronary artery disease. In this regard, the present study also showed that social support with a causal relationship of 0.37 had an important role in the protective factors for coronary heart diseases. The results also were consistent with the research of Kawachi *et al*., (1996).\[[@ref56]\] Lofvenmark and colleagues (2009)\[[@ref57]\] and Barth *et al*.,(2010)\[[@ref58]\] about the role of social support in the etiology and prognosis of coronary heart disease and the relationship of social support with myocardial infarction and mortality. These results were probably due to the golden role of social support from the positive perception about available community resources and as a protective factor in dealing with stress in terms of therapeutic interventions and improving the individuals' beliefs and feelings.\[[@ref56][@ref57][@ref58]\] Among the other results of the study was the significant relationship 0.47 of optimism with protective factors for coronary heart diseases. Many studies have discussed about the role of optimism as a positive factor, which is associated with the reduction of autonomic system activity and ultimately reducing the cardiovascular symptoms. It appears that the role of optimism can be explained by increasing the positive expectations of people, paying more attention to lifestyle modification and medical care for coronary artery disease. This study showed that the total of factor loadings of protective factors for coronary artery disease was 0.35 on the quality of life.

Moreover, problem-focused coping with a factor loading of 0.30 belongs to the cluster of protective factors. This result was consistent with the results of earlier research, which demonstrated that the patients using problem-oriented approaches experienced better results in long-term for their health promotion and the quality of their lives.\[[@ref22][@ref55]\] Efficacy is also among the important variables of protective factors. In the present study, it had a 0.55 relationship with protective factors for coronary heart diseases. This result was also consistent with earlier findings.\[[@ref28][@ref29][@ref30][@ref31]\] These results have been probably due to the very important role of self-efficacy on the management and control of behaviors, physical activities and drug use and in general, adopting a healthy lifestyle in the heart patients. Spiritual Intelligence with a correlation of 0.58 with protective factors had an important role on the quality of life of coronary heart disease too. This result was also consistent with the research results of Macdonald (2002), Emmons (2000) regarding the role of spirituality on one\'s health and Morris (2001) about the relationship between spirituality and coronary heart disease.\[[@ref32][@ref33][@ref34]\]

CONCLUSIONS {#sec1-5}
===========

The psychocardiology structural model in the present study showed that psychological factors had a very important role on the quality of life of the coronary heart disease (CHD). The results of this study emphasized on the necessity of paying more attention to psychological factors in primary prevention level in reference to the public welfare and quality of life in general. In the secondary prevention level, it should be noticed that the aspects are related tohealth promotion in particular and based on a holistic view, setting up a comprehensive bio-psycho-social-spiritual treatment protocol in the health centers of CHD and application of this ideal features.
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